Improvement in the in vitro maturation rate of porcine oocytes vitrified at the germinal vesicle stage by treatment with a mitochondrial permeability transition inhibitor.
In this study, we examined the effects of inhibitors of mitochondrial permeability transition (MPT), caspase activity, intracellular Ca(2+) chelator and mitochondrial Ca(2+) uniporter on survival assessed by morphological observation and in vitro maturation (IVM) of porcine vitrified germinal vesicle (GV) oocytes. When vitrified GV oocytes were matured only present in the IVM medium with an MPT inhibitor, cyclosporin A (CsA), the survival and IVM rates (36.1% and 26.8%, respectively) were significantly higher (P<0.05) than those in the other vitrified groups (10.3-12.3% and 6.2-10.3%, respectively). However, Z-VAD-fmk (Z-VAD), a caspase inhibitor, did not improve the survival and IVM rates (11.7-21.6% and 8.5-155%, respectively). When BAPTA-AM, an intracellular Ca(2+) chelator, was present in the IVM medium, the survival and IVM rates of vitrified GV oocytes (34.5-36.2% and 25.0-26.9%, respectively) were significantly higher (P<0.05) than those in the absent vitrified groups (17.2-24.2% and 12.9-19.3%, respectively). When ruthenium red (RR), an inhibitor of mitochondrial Ca(2+) uniporter, was present only in the IVM medium, the survival and IVM rates (54.5% and 39.4%, respectively) were significantly higher than those in the other vitrified groups (25.8-38.4% and 14.4-24.2%, respectively). Furthermore, blastocysts were successfully produced using porcine vitrified GV oocytes matured in the IVM medium with RR after in vitro fertilization. These results suggested that CsA, BAPTA-AM and RR but not Z-VAD have improved the survival and IVM rates of porcine vitrified GV oocytes.